Following a request from the European Commission, the EFSA Panel on Plant Health performed a pest categorisation of the seed-borne bacterium Curtobacterium flaccumfaciens pv. flaccumfaciens. The pest is regulated in Council Directive 2000/29/EC (Annex IIB) as a harmful organism whose introduction into, and spread within, the protected zones (PZ) of Greece, Portugal and Spain shall be banned if present on seeds of Phaseolus vulgaris and of Dolichos. The bacterium is widely distributed outside the EU and causes a systemic vascular disease (bacterial wilt of bean) as well as bacterial tan spot disease on soybean. The pest was sporadically recorded in several EU Member States in the past, but is currently not known to occur in the EU. The identity of the bacterium is well established and identification methods are available. The major host is common bean (Phaseolus vulgaris), but other crops and weeds are, or may be, hosts or play a role as reservoirs, with uncertainties. Seed transmission remains uncertain for minor and alternative host species. The main pathway for entry is seed. The role of other pathways (e.g. irrigation water and infected residues) is uncertain. Should the bacterium enter the EU (including the PZ), it may establish, spread and have an impact on its host crops. The use of healthy seeds is the most effective control measure. Curtobacterium flaccumfaciens pv. flaccumfaciens fits all the criteria assessed by EFSA to be regarded as a Union quarantine pest.
Council Directive 2000/29/EC 1 on protective measures against the introduction into the Community of organisms harmful to plants or plant products and against their spread within the Community establishes the present European Union plant health regime. The Directive lays down the phytosanitary provisions and the control checks to be carried out at the place of origin on plants and plant products destined for the Union or to be moved within the Union. In the Directive's 2000/29/EC annexes, the list of harmful organisms (pests) whose introduction into or spread within the Union is prohibited, is detailed together with specific requirements for import or internal movement.
Following the evaluation of the plant health regime, the new basic plant health law, Regulation (EU) 2016/2031 2 on protective measures against pests of plants, was adopted on 26 October 2016 and will apply from 14 December 2019 onwards, repealing Directive 2000/29/EC. In line with the principles of the above mentioned legislation and the follow-up work of the secondary legislation for the listing of EU regulated pests, EFSA is requested to provide pest categorizations of the harmful organisms included in the annexes of Directive 2000/29/EC, in the cases where recent pest risk assessment/pest categorisation is not available. EFSA is requested to prepare and deliver a pest categorisation (step 1 analysis) for each of the regulated pests included in the appendices of the annex to this mandate. The methodology and template of pest categorisation have already been developed in past mandates for the organisms listed in Annex II Part A Section II of Directive 2000/29/EC. The same methodology and outcome is expected for this work as well.
Terms of Reference
The list of the harmful organisms included in the annex to this mandate comprises 133 harmful organisms or groups. A pest categorisation is expected for these 133 pests or groups and the delivery of the work would be stepwise at regular intervals through the year as detailed below. First priority covers the harmful organisms included in Appendix 1, comprising pests from Annex II Part A Section I and Annex II Part B of Directive 2000/29/EC. The delivery of all pest categorisations for the pests included in Appendix 1 is June 2018. The second priority is the pests included in Appendix 2, comprising the group of Cicadellidae (non-EU) known to be vector of Pierce's disease (caused by Xylella fastidiosa), the group of Tephritidae (non-EU), the group of potato viruses and virus-like organisms, the group of viruses and virus-like organisms of Cydonia Mill., Fragaria L., Malus Mill., Prunus L., Pyrus L., Ribes L., Rubus L. and Vitis L. and the group of Margarodes (non-EU species). The delivery of all pest categorisations for the pests included in Appendix 2 is end 2019. The pests included in Appendix 3 cover pests of Annex I part A section I and all pests categorisations should be delivered by end 2020.
For the above mentioned groups, each covering a large number of pests, the pest categorisation will be performed for the group and not the individual harmful organisms listed under "such as" notation in the Annexes of the Directive 2000/29/EC. The criteria to be taken particularly under consideration for these cases, is the analysis of host pest combination, investigation of pathways, the damages occurring and the relevant impact.
Finally, as indicated in the text above, all references to 'non-European' should be avoided and replaced by 'non-EU' and refer to all territories with exception of the Union territories as defined in Article 1 point 3 of Regulation (EU) 2016/2031. 
Interpretation of the Terms of Reference
Curtobacterium flaccumfaciens pv. flaccumfaciens is one of a number of pests listed in the Appendices to the Terms of Reference (ToR) to be subject to pest categorisation to determine whether it fulfils the criteria of a quarantine pest or those of a regulated non-quarantine pest for the area of the European Union (EU) excluding Ceuta, Melilla and the outermost regions of Member States referred to in Article 355(1) of the Treaty on the Functioning of the European Union (TFEU), other than Madeira and the Azores.
Since C. flaccumfaciens pv. flaccumfaciens is regulated in protected zones (PZ) only, the scope of the categorisation is the territory of the PZ (Greece, Portugal and Spain), thus the criteria refer to the PZ instead of the EU territory.
2.
Data and methodologies 2.1. Data
Literature search
A literature search on C. flaccumfaciens pv. flaccumfaciens was conducted at the beginning of the categorisation, using ISI Web of Science and Scopus databases, for the period 1922-2017. As search terms, the scientific name of this plant pathogen (i.e. full name, or limited to species or pathovar) as well as of the disease it causes were used. Relevant papers were then selected and reviewed. Further references and information were obtained from experts, from citations within the references and grey literature.
Database search
Pest information, on host(s) and distribution, was retrieved from the EPPO Global Database (EPPO, 2018) .
Data about the import of commodity types that could potentially provide a pathway for the pest to enter the EU were obtained from EUROSTAT.
The Europhyt database was consulted for pest-specific notifications on interceptions and outbreaks. Europhyt is a web-based network run by the Directorate General for Health and Food Safety (DG SANTE), and is a subproject of PHYSAN (Phyto-Sanitary Controls) specifically concerned with plant health information. The Europhyt database manages notifications of interceptions of plants or plant products that do not comply with EU legislation, as well as notifications of plant pests detected in the territory of the Member States (MS) and the phytosanitary measures taken to eradicate or avoid their spread.
Methodologies
The Panel performed the pest categorisation for C. flaccumfaciens pv. flaccumfaciens, following guiding principles and steps presented in the EFSA guidance on the harmonised framework for pest risk assessment (EFSA PLH Panel, 2010) and as defined in the International Standard for Phytosanitary Measures No 11 (FAO, 2013) and No 21 (FAO, 2004) .
In accordance with the guidance on a harmonised framework for pest risk assessment in the EU (EFSA PLH Panel, 2010), this work was started following an evaluation of the EU's plant health regime. Therefore, to facilitate the decision-making process, in the conclusions of the pest categorisation, the Panel addresses explicitly each criterion for a Union quarantine pest and for a Union regulated non-quarantine pest in accordance with Regulation (EU) 2016/2031 on protective measures against pests of plants, and includes additional information required as per the specific terms of reference received by the European Commission. In addition, for each conclusion, the Panel provides a short description of its associated uncertainty. Table 1 presents the Regulation (EU) 2016/2031 pest categorisation criteria on which the Panel bases its conclusions. All relevant criteria have to be met for the pest to potentially qualify either as a quarantine pest or as a regulated non-quarantine pest. If one of the criteria is not met, the pest will not qualify. A pest that does not qualify as a quarantine pest may still qualify as a regulated nonquarantine pest which needs to be addressed in the opinion. For the pests regulated in the PZ only, the scope of the categorisation is the territory of the PZ, thus the criteria refer to the PZ instead of the EU territory.
It should be noted that the Panel's conclusions are formulated respecting its remit and particularly with regard to the principle of separation between risk assessment and risk management (EFSA founding regulation (EU) No 178/2002); therefore, instead of determining whether the pest is likely to have an unacceptable impact, the Panel will present a summary of the observed pest impacts. Economic impacts are expressed in terms of yield and quality losses and not in monetary terms, while addressing social impacts is outside the remit of the Panel, in agreement with the EFSA guidance on a harmonised framework for pest risk assessment (EFSA PLH Panel, 2010). Is the identity of the pest established, or has it been shown to produce consistent symptoms and to be transmissible?
Is the identity of the pest established, or has it been shown to produce consistent symptoms and to be transmissible?
Absence/presence of the pest in the EU territory (Section 3.2)
Is the pest present in the EU territory? If present, is the pest widely distributed within the EU? Describe the pest distribution briefly!
Is the pest present in the EU territory? If not, it cannot be a PZ quarantine organism
Is the pest present in the EU territory? If not, it cannot be a regulated non-quarantine pest.
(A regulated non-quarantine pest must be present in the risk assessment area)
The Panel will not indicate in its conclusions of the pest categorisation whether to continue the risk assessment process, but, following the agreed two-step approach, will continue only if requested by the risk managers. However, during the categorisation process, experts may identify key elements and knowledge gaps that could contribute significant uncertainty to a future assessment of risk. It would be useful to identify and highlight such gaps so that potential future requests can specifically target the major elements of uncertainty, perhaps suggesting specific scenarios to examine. Is it possible to eradicate the pest in a restricted area within 24 months (or a period longer than 24 months where the biology of the organism so justifies) after the presence of the pest was confirmed in the protected zone?
Are there measures available to prevent pest presence on plants for planting such that the risk becomes mitigated?
Conclusion of pest categorisation (Section 4)
A statement as to whether (1) all criteria assessed by EFSA above for consideration as a potential quarantine pest were met and (2) if not, which one(s) were not met A statement as to whether (1) all criteria assessed by EFSA above for consideration as potential PZ quarantine pest were met, and (2) if not, which one(s) were not met A statement as to whether (1) all criteria assessed by EFSA above for consideration as a potential regulated nonquarantine pest were met, and (2) if not, which one(s) were not met 3.
Pest categorisation 3.1.
Identity and biology of the pest 3.1.1. Identity and taxonomy C. flaccumfaciens pv. flaccumfaciens (Hedges) Collins & Jones (Hedges, 1922 ) is a well-defined Gram-positive bacterium of the family Microbacteriaceae.
According to the current classification (Collins and Jones, 1984; Young et al., 1996 Young et al., , 2004 Bull et al., 2010) , the species C. flaccumfaciens includes the following pathovars (pv.) that have distinct host ranges and that can easily be distinguished: pv. flaccumfaciens, pv. betae, pv. oortii, pv. poinsettiae and pv. ilicis. The pathovars basellae (Chen et al., 2000) and beticola (Chen et al., 2007) have also been described and proposed, but so far they have not been officially accepted by the International Society for Plant Pathology, Committee on the Taxonomy of Plant Pathogenic bacteria.
Biology of the pest
C. flaccumfaciens pv. flaccumfaciens causes a systemic vascular disease, called bacterial wilt of bean (Hedges, 1922 (Hedges, , 1926a . It also causes bacterial tan spot disease on soybean (Dunleavy, 1983) . Leaves of infected bean plants are flaccid, as well as the entire plant, particularly during the hottest hours of the day or under moisture stress. This is due to bacterial plugging of the vascular system, blocking the physiological acropetal water movement. Other foliar symptoms consist of interveinal necrotic lesions ('firing'), with irregular margins and sometimes surrounded by yellow borders and haloes. In susceptible cultivars, wilting occurs 7-9 days after infection while firing appears about 7 days later. On bean seedlings and young plants, disease severity and mortality are higher than on adult plants. Generally, plant death occurs around 18-23 days after infection. The time course of the disease is most rapid above 27-30°C and under water stress, because these conditions seem to promote C. flaccumfaciens pv. flaccumfaciens multiplication and host systemic colonisation, as well as to enhance the negative effect of bacterial-suppressed water supply (Hedges, 1926a) .
Seeds produced by plants infected by C. flaccumfaciens pv. flaccumfaciens are systemically infected via the vascular system (Schuster and Smith, 1983; Hsieh et al., 2006) . Generally, infected seeds appear asymptomatic, as well as infected pods, while sometime infected seeds are discoloured or yellow, orange or purple irregularly pigmented on their surface or on the hilus (Schuster and Christiansen, 1957; Schuster et al., 1968; Huang et al., 2006; Harveson and Vidaver, 2008; Harveson et al., 2015; Osdaghi and Lak, 2015; Osdaghi et al., 2016) . Secondary (i.e. non-seed-borne) infections occur through wounds, made by rain and hailstorms, and infrequently through stomata (Evtushenko and Takeuchi, 2006) . C. flaccumfaciens pv. flaccumfaciens is a seed-borne pathogen for common bean (Hedges, 1926b; Hsieh et al., 2006; Camara et al., 2009) . It can overwinter, survive and remain viable in seeds, even up to 24 years under laboratory conditions, while on infected bean residues may survive under field conditions for about 8 months, depending on soil type, moisture content, and climatic conditions (Silva J unior et al., 2012) . Infected seeds are considered the most important source of inoculum and means for the pathogen spread over long and short distances (Hedges, 1926b; Zaumeyer, 1932; Zaumeyer and Thomas, 1957; Hsieh et al., 2006; Camara et al., 2009; Bastas and Sahin, 2017) .
However, the biology and the epidemiology of the bacterium are still incompletely understood, for instance regarding the role of irrigation water on secondary infections (Harveson et al., 2015) . No limiting environmental conditions for the disease are expected, provided host plants may grow. More important, evidence is accumulating about C. flaccumfaciens pv. flaccumfaciens associated with other crops as alternative hosts, including some grown in rotation with dry beans (e.g. wheat, corn, sunflower, alfalfa, barley, black oat, white oat, canola and ryegrass) and several Solanaceous plants (Harveson et al., 2015; Gonc ßalves et al., 2017; Osdaghi et al., 2018) . However, seed transmission in other minor or alternative hosts has not been demonstrated yet.
Intraspecific diversity
The species C. flaccumfaciens shows intraspecific diversity leading to the distinction of various pathovars that infect different crops (Section 3.1.1). These pathovars can be easily discriminated through laboratory tests (Tegli et al., 2002; Guimaraes et al., 2003) .
Within the pathovar flaccumfaciens, variants have been described based on pigments that may be produced in vitro on agarised media or in vivo in seeds (Schuster and Christiansen, 1957; Schuster et al., 1968; Huang et al., 2006; Harveson and Vidaver, 2008; Harveson et al., 2015; Osdaghi and Lak, 2015; Osdaghi et al., 2016) . Those variants may also differ in their virulence (Harveson and Vidaver, 2008; Osdaghi et al., 2016) .
Detection and identification of the pest
Symptoms caused by C. flaccumfaciens pv. flaccumfaciens on plants may be sometimes confused with those caused by Xanthomonas axonopodis pv. phaseoli (Harveson et al., 2015) . Infected seeds can be very often asymptomatic (Tegli, 2011) .
Semi-selective media for in vitro growth of C. flaccumfaciens pv flaccumfaciens are available (Mizuno and Kawai, 1993; Tegli et al., 1998; , but methods based on isolation are quite time-consuming and insufficiently specific (Tegli, 2011) .
Polymerase chain reaction (PCR) tests with two different sets of primers have been designed for the identification of C. flaccumfaciens pv. flaccumfaciens isolated colonies and for its detection from bean seeds (Guimaraes et al., 2001; Tegli et al., 2002) . However, only one of them was demonstrated to reliably detect all the strains of C. flaccumfaciens pv. flaccumfaciens, including the different pigmented variants found so far (Tegli et al., 2002; Osdaghi et al., 2018) . Accordingly, an EPPO diagnostic standard exists for C. flaccumfaciens pv. flaccumfaciens (Tegli, 2011) .
3.2.
Pest distribution 3.2.1. Pest distribution outside the EU 
Pest distribution in the EU
The pest was sporadically recorded in several EU MS in the past, but is currently not known to occur in the EU (Table 3) .
A restricted distribution was reported for Romania with uncertainty (see below), but the Romanian NPPO replied upon inquiry that there are 'no recent data confirming the presence of C. flaccumfaciens pv. flaccumfaciens in Romania' (pers. comm., Florica Gogu, Romanian Phytosanitary Authority, 2 May 2018). The bacterium is now considered to be absent, eradicated in Germany (pers. comm., Ernst Pfeilstetter, Julius K € uhn-Institut, 24 April 2018).
Regarding the situation of C. flaccumfaciens pv. flaccumfaciens in Romania, strong uncertainties existed on the reliability of the previous record of presence, which was based on invalid references, not related to C. flaccumfaciens pv. flaccumfaciens but to its close relative C. flaccumfaciens pv. oortii (Marinescu and Hatisi, 1984) , or to data of susceptibility tests on common bean to its phytopathogenic bacteria including C. flaccumfaciens pv. flaccumfaciens (Phang et al., 1974) .
In Germany, C. flaccumfaciens pv. flaccumfaciens was found and identified on soybean in 2011, and was then eradicated. Its origin was attributed to imported soybean seeds (Sammer and Reiher, 2012) .
For the other EU MS where the disease occurred in the past (Belgium, Bulgaria, Greece, Hungary and Poland), no detailed information was found.
C. flaccumfaciens pv. flaccumfaciens has occasionally been reported in Spain, which is a PZ for this pest, where currently the pest is considered as eradicated. The pathogen was first isolated in Spain from bean seeds in 2001, and subsequently found in 2005 in a bean field (cultivar Donna) in South Eastern Spain (Gonz alez et al., 2005) . Seed lots of some local bean varieties preserved in a germplasm bank were also found to be infected, 10 years after their production in north-western Spain (Galicia), which the authors suggested to be probably due to contaminated foreign seeds (Trapiello and Gonz alez, 2012 Is the pest present in the EU territory? If present, is the pest widely distributed within the EU?
No, the pest was sporadically recorded in EU MS in the past, but is currently not known to occur in the EU.
Is the pest present in Protected Zones? (Greece, Portugal and Spain)
NO, the pest is not known to occur in the Protected Zones. 
3.4.
Entry, establishment and spread in the EU 3.4.1. Host range
The major host of C. flaccumfaciens pv. flaccumfaciens is Phaseolus vulgaris (Tegli, 2011) . Other Leguminosae crops are reported as hosts of this pest (EPPO, 2018) , specifically several other species belonging to the genus Phaseolus, to the genera Vigna and Dolichos, including hyacinth bean (Lablab purpureus, syn. D. lablab), plus pea (Pisum sativum) and soybean (Glycine max). The scientific literature also mentions as Leguminosae hosts the species Lupinus polyphyllus (Schuster and Sayre, 1967) , Cicer arietinum, Vicia faba, Vicia villosa, Lens culinaris (Osdaghi et al., 2016) and Zornia spp. (Lenn e et al., 1985) , in addition to the Amaranthaceae species Amaranthus retroflexus and Chenopodium album (Schuster, 1959) , and to Ipomoea lonchophylla ("cowvine morning glory") (Cond e and Diatloff, 1991) . Moreover, the host range of C. flaccumfaciens pv. flaccumfaciens may even be wider, with the bacterium able to adapt to new hosts. C. flaccumfaciens pv. flaccumfaciens was recently detected and isolated from several crops often grown in rotation with beans, such as wheat, corn, sunflower, alfalfa, barley, black oat, white oat, canola, ryegrass, and Solanaceous plants (Harveson et al., 2015; Gonc ßalves et al., 2017; Osdaghi et al., 2018) . This makes the extent of the host range uncertain.
Among the regulated hosts of the bacterium (P. vulgaris and Dolichos), there are currently few common bean genotypes resistant or tolerant to C. flaccumfaciens pv. flaccumfaciens, that so far have been identified outside the EU. Among them, only some are considered suitable for commercial production (Maringoni, 2002; Souza et al., 2006; Valentini et al., 2011; Urrea and Harveson, 2014) .
Host plants are widely grown throughout the EU (Section 3.4.3) and surfaces are increasing (EUROSTAT, 2016).
Entry
C. flaccumfaciens pv. flaccumfaciens could enter the EU (including the PZ) with:
• infected host seeds. This pathway is closed by regulation for Phaseolus vulgaris and Dolichos spp. destined to the EU PZ, where C. flaccumfaciens pv. flaccumfaciens may still enter through infected seeds of non-regulated host plants (see Section 3.4.1), similarly to the rest of the EU.
No records of interception of C. flaccumfaciens pv. flaccumfaciens were registered in the Europhyt database between 2005 and October 2017. Nevertheless, the other reports from Spain and Germany suggest that introduction could be linked to the import of infected seeds. Although the origin of these seeds was not reported, this hypothesis is supported by the observation that just one or two cultivars of the host were found to be affected (Sammer and Reiher, 2012; Trapiello and Gonz alez, 2012) .
Establishment
Based on earlier reports and the information retrieved (EPPO, 2018), C. flaccumfaciens pv. flaccumfaciens can establish in the EU including the PZ. Host plants are widely grown throughout the EU. In 2015, dry pulses were grown on 2.2 million hectares in the EU (about 2% of the total arable land), with a production of about 5 million tonnes. France and the UK were the largest producer (both countries account for about 18% of the total production of the EU in tonnes), followed by Poland (about 14%). Additionally, Spain and Poland covered more than two-fifths of the grown area of dry pulses (over 0.5 million hectares) in the EU (EUROSTAT, 2016) . The production of soybean has been recently increasing in Europe.
Provided that host plants are present, there is no evidence suggesting that climatic conditions might limit the establishment of C. flaccumfaciens pv. flaccumfaciens, both in the EU and in the PZ.
Phytosanitary measures
C. flaccumfaciens pv. flaccumfaciens is listed in Council Directive 2000/29/EC only for seeds of Phaseolus vulgaris and of Dolichos, for the EU PZ (Greece, Portugal and Spain). However, the host range of the pathogen encompasses many other plant species (Section 3.4.1), for which similar measures (e.g. ban of importing seeds, seed production in pest free areas, pest free places of production or pest free sites of production) could be introduced.
An EPPO diagnostic standard exists for C. flaccumfaciens pv. flaccumfaciens (Tegli, 2011) , whose wide and systematic application would be essential to limit its entry and spread both in the EU including the PZ.
Measures given by the Council Directive 2002/55/EC on certification and inspections aim to guarantee the health status of seeds before marketing.
3.6.1.1. Biological or technical factors limiting the feasibility and effectiveness of measures to prevent the entry, establishment and spread of the pest
• Absence of information on genetic resources for resistance in cultivars commonly grown in Europe;
• Infected seeds are generally asymptomatic.
3.6.1.2. Biological or technical factors limiting the ability to prevent the presence of the pest on plants for planting
• Limitations related to the analysis of seed (e.g. sensitivity, threshold).
Control methods
• Use of healthy and certified seed;
• Use of resistant cultivars;
• Cultural practices (e.g. proper crop rotation and ploughing of infested plant residues).
Uncertainty
• Information on the natural distribution of cultivated and wild hosts other than P. vulgaris;
• Role of reservoirs and pathways other than seeds (e.g. irrigation water and infected residues);
• Status of the pest in the EU, as many records date back to a long time ago;
• Seed transmission by other minor and alternative hosts.
Conclusions
All criteria assessed by EFSA for consideration as potential Union quarantine pest are met (Table 6 ). The pest is able to enter the EU, the main pathway being seed. Should it enter, it may establish. It may then spread through seeds and other minor pathways (irrigation)
Plants for planting (i.e. seed) are the main means of spread of the pathogen There is uncertainty on the extent of the host range.
Seed transmission by minor and alternative hosts has not been demonstrated Potential for consequences in the EU territory (Section 3.5)
Yes, should the pest be introduced in the EU, it may have economic impacts Yes, should the pest be introduced in the EU, it may have an impact on the intended use of plants for planting.
No information was found on the yield losses in the EU MS where presence was declared Available measures (Section 3.6) Use and release of healthy seeds (e.g. pest free production, certification) Use and release of healthy seeds (e.g. pest free production, certification) Cultural practices, (e.g. proper crop rotation and ploughing of infested plant residues) None
Conclusion on pest categorisation (Section 4)
All criteria assessed by EFSA for consideration of C. flaccumfaciens pv. flaccumfaciens as potential Union quarantine pest are met
The criterion on pest presence in the EU is not met Aspects of assessment to focus on/scenarios to address in future if appropriate
The main knowledge gaps concern:
• The natural distribution on cultivated and wild hosts other than P. vulgaris; • The role of reservoirs and pathways other than seed (e.g. irrigation water and infected residues); • The status of the pest in the EU as many records date back to a long time ago;
• Seed transmission by minor and alternative hosts. 
